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The DEEP Chamber
Simulating Lunar and Martian Dust Environments 
About the Te c h n o l o g y
G o d d a rd ’s new Dust Environmental Effects
Particle (DEEP) Chamber will give scientists and
e n g i n e e rs the capability to test gro u n d - b a s e d
h a rd w a re in simulated lunar and Martian dus t
e n v i ro n m e n t s. The DEEP chamber will be a criti-
cal tool for characterizing the effect of lunar
and Martian dust on sp a c e c raft surfaces, includ-
ing degra d a t i o n - s e ns i t i ve mechanisms, ins t r u-
ment surfaces, micro sh u t t e rs, optics, solar arra ys,
and thermal control and other special coatings.
It also will give scientists a venue for testing
their theories on how dust tra ve ls and levitates,
particularly on the lunar surface.

Significance of the
Te c h n o l o g y
Though unique, DEEP capitalizes on lessons
learned from an existing dust chamber used by
G o d d a rd ’s Sample Analys is at Mars (SAM)
i nstrument team, which is using a much sm a l l e r
chamber to expose and test va l ves and filters to
a Martian dust simulant. New explora t i o n
re q u i re m e n t s, howeve r, dictated that a much
l a rger facility become available to test ins t r u-
ments and other larger components.

As a consequence, Goddard ’s new facility —
measuring 1.2 meters in diameter and 1.8
m e t e rs in length — is significantly larger than
complementary dust facilities operated at other
NASA centers. Because of its size, it will be
capable of accommodating a variety of flight
h a rd w a re, from instruments and large compo-
nents to sp a c e s u i t s.
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This is a rendering of what the DEEP chamber will look
l i ke once it is operational.
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L a rger size accommodates everything fro m
components to flight hard w a re and sp a c e-
s u i t s, which makes it unique among NASA’s
other dust chambers.

Ve rsatile design allows re s e a rc h e rs to add
capabilities and testing modes, which allows
for more customized eva l u a t i o n .

C o n venient, on-site location encourages test-
ing, reducing the risk of hard w a re failures in
the harsh lunar and Martian enviro n m e n t s.
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Technology Origins
Seeing the need for a larg e r, more ro b ust dus t
c h a m b e r, Goddard technologists used Internal
R e s e a rch and Development funding to design a
chamber that could handle a dive rse set of
e x p e r i m e n t s, both at atmospheric pre s s u res and
in a vacuum. 

When completed, the cylindrical-shaped cham-
ber will come equipped with external ports to
accommodate manipulators, lasers, detectors,
and other non-vacuum-compatible labora t o r y
equipment. On the inside, the chamber feature s
s e ve ral vacuum-compatible mechanical sys t e ms
to distribute the dust. It also is equipped with
s ys t e ms that simulate the lunar dus t - c h a rg i n g
e n v i ronment and solar exposure.  As a re s u l t ,
the chamber is ideal for studying and testing:

D us t - c h a rging mechanisms, dus t - t ra nsp o r t
t h e o r i e s, and plasma effects

D ust mitigation, re m oval techniques, and
special coatings

D us t - related light scattering 

D u rability of thermal coatings in the Martian
and lunar enviro n m e n t s

A b rasion and degradation of materials

Flight hard w a re in a dust enviro n m e n t

Solar effects on contaminated materials and
c o m p o n e n t s

Spacesuit materials and components

Enhanced Capabilities

The chamber’s highly ve rsatile design allows tech-
n o l o g ists to add new capabilities. Among those is
a Lehigh Unive rsity-designed payload tra nsl a t i o n
table that will easily slide instruments and compo-
nents inside the chamber. 

Another modular addition being developed is a
t rolley system (below) capable of tra nsp o r t i n g
small samples from the dust environment of the
main chamber to an integrating sp h e re located
outside the chamber, where reflectance measure-
ments can be made.

Looking Ahead
The chamber's cus t o m e rs are expected to include
the NASA Engineering and Safety Center, the
E x p l o ration Technology Development and
C o nstellation pro g ra ms, the Goddard lotus dus t -
mitigation coating team, and the Goddard
Sciences Exploration Dire c t o rate. 

◆

◆

◆

◆

◆

◆

◆

◆

FS-2007-10-106-GSFC (TT#10)


